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INTRODUCTION

46
Canopy-forming algae play important roles in habitat provision and primary production in temperate coastal ecosystems worldwide (Littler & Murray, 1974;  A manipulative field experiment was conducted to simultaneously test the 126 hypotheses that: (1) temperature and light on the substratum will increase in proportion 127 to frond reduction; (2) changes in community composition will be proportional to frond 128 reduction; or alternatively, (3) there is a threshold density of intact fronds below which depending on where they have fallen on the receding tide. Therefore to allow a 142 consistent disturbance to be applied between plots (mimicking frond breakage e.g. due
143
to herbivory or storm activity) the frond density near the holdfast (rather than the percentage canopy cover) was manipulated. 
211
RESULTS
212
Spatial variation in assemblages associated with Ascophyllum nodosum
213
The assemblages of mobile invertebrates (ANOSIM, Global R = 0.155, P = 214 0.001) and sessile invertebrates and algae (Global R = 0.463, P = 0.001) differed 215 amongst sites and all three sites were distinct (P = 0.001 for all pairwise comparisons).
216
However, while statistically significant, the differences in the mobile invertebrate 3). The 25 % intact-fronds treatment had much higher (mean ~60 % throughout)
287
Ascophyllum cover than the 0 % intact-fronds treatment which had the lowest
288
Ascophyllum cover (0 %) of all treatments (Table 1, Figure 3) 
289
The assemblages of mobile and sessile taxa found in all plots were similar prior 290 to experimental reductions of Ascophyllum (ANOSIM; Global R < 0, P > 0.6). Between (approximately 50% canopy cover, Figure 5C ). There were, however, still significant 302 differences after 9 months in the assemblages of sessile taxa in the 0 % intact-fronds Figure 4B ). On day 7 the 25 % and 0 % intact-fronds although not statistically significant ( Figure 4E ). On days 7
348
and 21 there were fewer G. umbilicalis in the 0 % intact-fronds treatment compared to 349 other treatments; although no differences were identified on other sampling visits (Table   350 1, Figure 4E , Tukey's P < 0.05).
351
Encrusting coralline algae did not differ (P = 0.066) in cover among treatments, Figure 5B). The differences in abundance of the fucoid alga, Fucus serratus, among 359 treatments and the control were not consistent over time (Table 1 , Figure 5C and an increase occurred in the 0 % intact-frond treatment (Table 1, Figure 5C ). beyond which the autogenic engineering role of Ascophyllum is compromised.
507
Reduction of more than 50 % of fronds near the holdfast will reduce its ability to 508 modulate temperature, light and support the understorey community assemblage. Given 509 that intact Ascophyllum canopies have been shown to support high levels of biodiversity 510 elsewhere (Black & Miller, 1991; Jenkins et al., 1999b; Jenkins et al., 2004; Keser et 511 al., 2005; Davies et al., 2008; Ingólfsson & Hawkins, 2008; Watt & Scrosati, 2013) Table 3 . Pairwise ANOSIM comparing assemblages of mobile invertebrate species (invertebrate assemblage) among treatments (average for 2 sub plots in each treatment area) at each sampling date, n = 5. Data square root transformed. Statistical significance (indicated by*) adjustment of alpha (Bonferonni correction) to 0.008, relative difference using R is indicated in bold. 
Day
Fucus vesiculosus
Barnacles
Balanus perforatus
Semibalanus balanoides
Polychaete
Spirorbis spirorbis
Sponges
Halichondria panicea
Hymeniacidon perleve
Foliose algae
Ceramium rubrum
Chondrus crispus
Cladophora rupestris
Corallina officinalis
Lomentaria articulata
Mastocarpus stellatus
Osmundea pinnatifida
Plumaria elegans
Ulva intestinalis
Ulva lactuca
Unidentified red turf
Epiphyte
Vertebrata lanosa
Encrusting algae
Hildenbrandia rubra
Encrusting coralline (e.g. Lithothamnion spp. and Lithophyllum) 
Ralfsia verrucosa
Anemones
Actinia equina
Anemonia viridis
Crabs
Carcinus maenas
Gastropods
Gibbula umbilicalis
